Background. Over the last 20 years, the effectiveness of complex care programs aiming to prevent adverse outcomes in frail elderly people has been disappointing. Recently, we found no effectiveness of the CareWell primary care program. It is largely unknown to what extent incomplete implementation of these complex interventions influences their outcomes. Objective. To examine the association between the degree of implementation of the CareWell program and the prevention of functional decline in frail elderly people. Methods. Quantitative process evaluation conducted alongside a cluster-controlled trial. Two hundred and four frail elderly participants from six general practitioner practices in the Netherlands received care according to the CareWell program, consisting of four key components: multidisciplinary team meetings, proactive care planning, case management and medication reviews. We measured time registrations of team meetings, case management and medication reviews and care plan data as stored in a digital information portal. These data were aggregated into a total implementation score (TIS) representing the program's overall implementation. We measured functional decline with the Katz-15 change score (follow-up score at 12 months minus the baseline score). The association between TIS and functional decline was analyzed with linear mixed model analyses. Results. We found no statistically significant differences in functional decline between TIS groups (F = 1.350, P = 0.245). In the groups with the highest TISs, we found more functional decline. Conclusion. A higher degree of implementation of the CareWell program did not lead to the prevention of functional decline in frail elderly people.
Background
In the past 20 years, studies on complex care programs for frail elderly people have shown inconsistent and disappointing results on the prevention of functional decline (1, 2) . These have been appointed to the heterogeneity in care formats, professionals involved, outcome measures used and the setting and intensity of the interventions (1, 2) . Moreover, it is increasingly recognized that implementation fidelity, i.e. the degree to which the intervention was carried out as intended, can affect the intervention's outcomes (3) .
Complex care programs comprise of multiple interacting components and require professionals and patients to change their behaviour (4) . Moreover, they target several organizational levels, and necessitate flexibility and tailoring (4) . These features cause complex programs to show great variation in their implementation (5) . Therefore, it is important to interpret the outcome results of these programs in the light of their degree of implementation (6) . Nowadays, process evaluations of complex interventions are common, especially in health promotion and public health domains (5) . However, integrating implementation and outcome data in statistical analyses still is uncommon (6) .
Recently, we published the negative results of the multicomponent CareWell primary care program, that aimed to prevent functional decline in community-dwelling frail elderly people (7) . To interpret the lack of effectiveness, we performed this study to gain insight into the degree of implementation of the program. We hypothesized that a higher degree of implementation would be associated with less functional decline. The following research questions were addressed:
• To what extent was the CareWell primary care program implemented as intended? • What is the association between the degree of implementation of the program and its primary outcome, i.e. (the prevention of) functional decline?
Methods

Study design and setting
In the Netherlands, general practitioners (GPs) provide continuous, person-centred care within a strong primary care setting. GPs often collaborate with practice nurses in the delivery of chronic care for the elderly (8) . Moreover, elderly care physicians (ECPs), i.e. medical practitioners that have specialized as primary care experts in geriatric medicine, increasingly operate (as consultants) in primary geriatric care (9) . However, coordination between GPs, other primary and specialist care providers, and home care and community services often is insufficient and fragmented (10) . Therefore, we developed the CareWell primary care program. It was implemented in six GP practices in Nijmegen, the Netherlands in a cluster-controlled trial of 12 months between September 2011 and September 2012; six control practices delivered usual care (7). The process evaluation was conducted alongside this trial.
The power calculation was based on the cluster controlled effectiveness trial: we calculated that we would be able to detect an effect size of >0.32 by including 50 participants in each cluster (total n = 600, assuming equal clusters), using a power of 80%, a twosided alpha of 0.05, an assumed ICC of 0.01 and an expected loss to follow up of 35% (7) .
Target population
All practices were instructed to include 50 frail participants ≥70 years within a limited 2-month inclusion period prior to the start of the intervention period, with the use of the EASY-Care TOS instrument. First, GPs use prior knowledge to subdivide 'not frail' from '(possibly) frail' elders. The second step involves trained nurses to perform a comprehensive geriatric assessment of (possible) frail elders during a home visit. Then, GPs and nurses weigh all signs into a final frailty judgment (11) . Exclusion criteria were institutionalization and/or critical or terminal illnesses. Details on recruitment were reported previously (7).
The intervention
The CareWell primary care program consisted of four key components: (i) multidisciplinary team (MDT) meetings, (ii) proactive care planning, (iii) case management and (iv) medication reviews.
Each practice assembled a MDT consisting of a GP(s), practice nurse(s) and/or community nurse(s), an ECP and a social worker with elderly care expertise. MDT meetings were supposed to be held every 4-8 weeks, and at least half-yearly per participant-more often if indicated. In addition, team members were able to communicate virtually through a secured web-based health and welfare information portal (12) .
Tailor-made proactive care plans, based on the individual healthrelated problems and goals as assessed with the EASY-Care TOS, were formulated for each participant at the start of the intervention. A structured format including somatic, functional, psychological, social and communicative domains was used. Professionals were instructed to revise participants' care plans after discussion in a MDT meeting at least every 6 months, and to store the revised care plans, even when unchanged, in the information portal.
A case manager (nurse or social worker) was assigned to each participant. Case managers were responsible for coordinating, monitoring and evaluating proactive care planning and for the MDT planning. They were instructed to support participants' goal setting and self-management, and to actively maintain contact with participants (and informal caregivers) by telephone or home visits at least half-yearly.
Last, the GP and nurse were instructed to conduct a yearly medication review for each participant, in collaboration with a pharmacist.
All professionals attended two preparatory educational meetings and received written instructions, coaching on the job and help-desk support when needed. Professionals received financial reimbursement for time-investment and overhead costs.
Assessment of implementation fidelity
We developed a total implementation score (TIS) composed of the four components: (i) MDT meetings, (ii) proactive care planning, (iii) case management and (iv) medication reviews.
Data collection
All professionals were asked to fill in monthly time registration forms for individual patients. To stimulate uniformity in and compliance with time registrations, structured timesheets with written instructions were sent each month. Community nurses were already familiar with these time registrations, as they were required by their employer.
In scoring the delivery of MDT meetings and medication reviews, time registrations were used as a proxy, i.e. registered time for that component on a particular date was accounted for as 'delivery' on that date. In scoring proactive care planning, two investigators (FR and LO) independently assessed the care plan data as stored in the information portal. A care plan needed to contain a minimum of two health care problems with associated treatment goals and actions in order to count as a sufficient care plan. To be defined as a new version of a care plan, additional problems needed to be included or pre-existing problems needed to be adjusted. Also, care plan revisions (independent of whether changes to the plan were made) 6 months after the last revision were counted as new care plans, assuming the revision was done in the half-yearly MDT. In scoring the delivery of case management, case managers were instructed to daily register their time spent per participant, in minutes.
Measurement of implementation fidelity of the key components
The TIS construction was based on consensus in the research group, consisting of experts in the field and a statistician, after extensive discussion prior to the availability of the study data and without an available theoretical framework: TIS was calculated by summing the implementation scores of the individual components, i.e. '1' indicating that the component was 'implemented as intended', '0' if not (Table 1) .
For each participant, MDT meetings scored '1' when two or more meetings were held; '0' when less than two meetings were held. Proactive care planning scored '1' when two or more care plans versions were stored; '0' when less than two care plan versions were available. Case management activities were intended to be tailored to individual participants' needs; limits were thus not set beforehand. After finding a large spread in the overall minutes registered for case management activities, and acknowledging the importance of this component in the delivery of integrated care (13), we revised our theoretical construct and decided to add additional weight to this component. Case management activities were then scored as follows: '2' if median time or more was spent, '1' if less than median time was spent and '0' if no time was spent. According to the Dutch guideline 'Polypharmacy in the Elderly', a medication review is indicated for patients with polypharmacy, i.e. the use of five or more chronically prescribed drugs (14) . Therefore, the first step in medication review was the identification of the participants with polypharmacy. For participants without polypharmacy, the medication review was then complete; these participants scored '1'. For participants with polypharmacy, a thorough review needed to follow, after which score '1' was appointed. Without this formal review, participants with polypharmacy scored '0'.
Measurement of the TIS
Total implementation score, reflecting the degree to which the intervention was implemented as intended, was calculated by summing the scores of the four components into a sum score ranging from zero to five; a higher score reflecting a higher degree of implementation (Table 1) .
Baseline characteristics of the target population
Participant's baseline characteristics were measured at baseline and at follow-up after 12 months.
Data analysis
We calculated frequencies and means of participants' baseline characteristics, implementation of the key components and the TISs at practice and participant level. Between-practices differences in means were analyzed with ANOVA.
The association between participants' Katz-15 change scores (i.e. follow-up score minus baseline score) and TIS were analyzed with linear mixed model analyses. We performed a model with a random intercept, representing the clustering of participants in GP practices and all other variables fixed. Depending on the linearity of the relationship between the Katz-15 change scores and TISs, the TIS would be taken as a continuous or categorical variable in the model.
All statistical analyses were performed using SPSS version 20. Tests were considered significant at P < .05.
Results
Baseline characteristics of the target population
We included 287 participants in the intervention group and had a loss to follow-up of 83 out of the 287 participants in the program due to death (10.8%), institutionalization/hospitalization (9.1%) and unknown other reasons/lost to follow-up (9.1%) (7). This study included 204 (71.1%) participants, ranging from 28 to 41 participants per setting. Baseline characteristics are shown in Table 2 .
Implementation fidelity of key components
MDT meetings
Overall, complete MDT meetings were organized at least twice for 47.5% of the participants, with a mean of 1.5 team meetings per participant (SD 1.2, range 0-6). The degree of implementation of MDT meetings in GP practices ranged from 24.4 to 67.9%, P = 0.002.
Proactive care planning
Of the 204 participants, 51.0% had at least two proactive care plans formulated. The mean number of care plans per participant was 1.7 (SD 1.3, range 0-6). The implementation degree of proactive care planning in GP practices ranged from 3.4 to 94.7%, P < 0.001. 
Medication reviews
One hundred and forty nine (73.0%) of participants had polypharmacy; 116 (77.9%) of them received a thorough medication review. 147 (72.1%) participants scored one point, of which 92 (62.6%) had polypharmacy. The degree of implementation of medication reviews differed between practices with a range of 47.4-85.7%, P = 0.001.
Implementation of the complete program: TIS
The mean TIS at participant level was 3.0 (SD 1.2, range 0-5), with a between-practices range of 2.3-4.0, P < 0.001. This variation was mainly caused by differences in the implementation of proactive care planning and case management. The implementation of the program's key components and the TISs are presented in Table 3 .
Association between TIS and primary outcome
No linear association between the TISs and the Katz-15 change scores was found; the difference between TIS groups was analysed with TIS included as a categorical variable. We found no significant difference in Katz-15 change scores between TIS groups (F = 1.350, P = 0.245), as shown in Table 4 . However, the effect sizes of the Katz-15 change scores in the groups with a TIS score of 3, 4 or 5 exceed the a priori calculated effect size of >0.32. Sensitivity analysis with TISs dichotomised in low (0-1-2) and high (3-4-5) scores underlined these results (data not shown).
Discussion
To our best knowledge, this is the first study that developed a quantitative implementation score to measure the degree of implementation and study the association between implementation and outcome of a complex care program for frail elderly people. We found no statistically significant differences in functional decline between TIS groups. The degree of implementation differed significantly between practices, mainly due to variation in the implementation of proactive care planning and case management. In contrast to our hypothesis, a higher degree of implementation tended to be associated with an increase in functional decline.
Our results show that implementation of the (key components of the) CareWell program in everyday GP practices is feasible, but leaves room for improvement. The practice with the highest degree of implementation showed the (second) best implementation scores for all key components, with the exception of medication reviews. The practice with the lowest degree of implementation had an exceptionally low score for proactive care planning. Although most participants in this practice did have one or more care plan versions stored in the information portal, these were either not updated or did not meet the requirements to be counted as a sufficient care plan. On the contrary, the practice with the highest degree of implementation had an exceptionally high score for proactive care planning. The influence of time and organizational constraints might be substantial. Prior experience with the concept and assessment of frailty, as observed in the practice with the highest score for care planning, might facilitate implementation. Between practices, we found a large variation in minutes spent on case management. This is suggestive of intentional and purposeful tailoring to individual participants' needs (15) . Although multidisciplinary guidelines for follow-up care were available, difficulties in their use, as well as time constraints might have hindered the implementation of case management activities (15) . Moreover, individual professionals' skills and learning curves might have contributed to inconsistencies in the delivery and quality of case management activities, despite antecedent training and coaching on the job (15) . The implementation of MDT meetings showed a large variation between practices, possibly due to time and organizational constraints. Moreover, lacking knowledge on each others' roles and expertise, as well as time needed to build trusting working relationships might hinder truly integrated team work (13) . Our twelve month follow-up period might be too short to achieve this. On the other hand, it is possible that 'delayed delivery' in MDT meetings and care planning was interpreted as non-adherence, while these were in fact intentional, tailored deviations.
We need to consider some study limitations. First, the power calculation of this study was derived from the effectiveness trial (7) . The absence of significant differences in Katz-15 change scores between TIS groups might therefore be due to a type-II error. Although not statistically significant, the observed effects in the three highest TIS groups might have clinical relevance as they exceed the a priori calculated effect size (16) .
Second, our theoretical framework underlying the construction of the TIS was based on research team consensus after deliberate discussion prior to data analysis. No existing literature on the conceptualization of an implementation score of complex interventions was readily available. Although the validity of our construct cannot be validated into detail, we believe it has face validity. Third, time registrations were used as a proxy for the delivery of two of the four key components. Although community nurses are used to fill in time registrations as endorsements of their hours worked, the time registrations of the practice nurses and social workers might have been incomplete or inaccurate due to time constraints, as is known from literature (15, 17) . However, it is unlikely that this selectively influenced these professionals and caused bias. A fourth limitation is that we were not able to include qualitative implementation data, e.g. the quality of the delivery of the components, in the analysis (5). This would have further strengthened our findings.
In a recently published primary elderly care trial in the BMJ, implementation data were linked to outcome by using a dichotomy variable (18) . We aimed to take these analyses a step further by constructing a more refined implementation variable. In contrast to our hypothesis, we found that a higher degree of implementation tended to be counter intuitively associated with increased functional decline. We speculate that the program led to an increased, timelier awareness of participants' health and care risks, resulting in an increase of purposefully tailored interventions directed at those participants that were most prone of functional decline. However, the fact that these tailored interventions did not prevent functional decline raises some concerns. First, we used the validated EASY-Care TOS to identify the frail participants. However, during the intervention period, professionals deliberately targeted their interventions to those participants at highest risk of functional dependence, i.e. confounding by severity. It is possible that the targeted participants were already too frail for the program to show measurable effects on daily functioning. Conversely, the participants that were identified to be less prone of functional decline might have been more susceptible to respond to the program. Second, it is possible that more person-or goaloriented outcomes, e.g. goal-attainment scaling, better capture the effectiveness of the heterogeneous and tailored interventions, that were aimed at a diversity of risk factors for functional dependence (19) . Third, the follow-up period might have been too short for this complex program to be optimally implemented and thus achieve its optimal effectiveness. Our fourth concern refers to the evaluation of the degree of implementation of our complex CareWell program, with its four interacting adaptive components. As we standardized the minimum implementation requirements of the components, it is possible that the dynamics of our complex intervention were not fully captured (20) . Moreover, the program was implemented in GP practices that are on their own turn complex settings, in which change in input often is disproportionally correlated to change in outcome. The validity of our TIS construct in the light of the complexity of our program and its setting remains unclear.
Conclusion
A higher degree of implementation of the CareWell program did not lead to the prevention of functional decline in frail elderly people.
